Characterization of ferrochelatase in kidney and erythroleukemia cells.
Ferrochelatase from bovine kidney mitochondria has been purified 1600-fold with a 6.5% yield, exhibiting a specific activity of 490 nmol mesoheme formed/mg of protein per min. The Km values for mesoporphyrin IX and protoporphyrin IX with iron were 12.5 and 12.7 microM, respectively. The Km values for iron and zinc with mesoporphyrin IX were 3.51 and 3.17 microM, respectively. The purified enzyme showed a single band with an apparent molecular mass of 42,000 daltons (42 kDa) on sodium dodecyl sulfate-polyacrylamide gel electrophoresis. The rabbit antibody against the purified enzyme markedly inhibited activities of the enzyme from both the kidney and liver. Immunoblot analysis showed that the antibody reacted with the renal as well as the hepatic enzymes showing the same molecular weight. Peptide mapping with trypsin or alpha-chymotrypsin showed that digested peptides of renal enzyme were similar to those of hepatic enzyme. Ferrochelatase activity in mouse erythroleukemia (MEL) cells increased in parallel with an increase of heme synthesis by treatment with dimethylsulfoxide. Using immunoblotting techniques, the amount of the enzyme in the MEL cells has been shown to increase by the induction, showing a molecular mass of 41 kDa which was the same as that of the mouse hepatic enzyme. Comparative structural analysis of the enzyme of MEL cells and that of mouse liver by peptide mapping showed that the partial digestive peptides of both enzymes exhibited a similar pattern. These results strongly suggest that ferrochelatase in kidney, liver and erythroid cells can be of one type.